The effects of celiac ganglionectomy on sympathetic innervation to the splanchnic organs in the rat.
The sympathetic nervous system is important in blood pressure regulation, and regionally-specific increases in sympathetic nerve activity occur during the development of hypertension. Sympathetic neurons innervating the splanchnic organs may be especially critical, because sympathetic activity to the splanchnic region is increased early in hypertension development. The celiac ganglionic plexus contains the majority of the sympathetic neurons innervating the splanchnic organs and tissues. Celiac ganglionectomy (CGX) involves surgical removal of the celiac ganglionic plexus, and has been used to study the roles of the splanchnic sympathetic innervation in cardiovascular regulation. In the current study we characterized the short-term (two-week) and long-term (five-week and ten-week) effects of CGX in rats on splanchnic sympathetic nerve structure and function. In the short-term, norepinephrine concentrations in whole splanchnic organs and mesenteric arteries and veins were significantly decreased by CGX. Immunohistochemistry and glyoxylic acid staining showed an almost complete loss of the typical sympathetic innervation of mesenteric arteries and veins. Additionally, CGRP-containing sensory nerves largely disappeared. Constrictor responses of mesenteric arteries and veins to sympathetic nerve stimulation were abolished by CGX. However, the effects of CGX were time-dependent, since significant regeneration of sympathetic nerves in some organs was observed 5weeks after surgery. The inferior mesenteric ganglion had minimal impact on this reinnervation process. In vivo studies showed that CGX significantly lowers resting blood pressure in normal Sprague-Dawley rats. Therefore, CGX is an effective means to impair sympathetic input to the splanchnic organs, but the effect of the procedure is not permanent.